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(54) MOVING COMPRESSION CODING TRANSMITTER, RECEIVER AND TRANSMITTER-RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a moving picture compression 
cr J: ng transmitter, a receiver and a transmitter-receiver that can attain 
e moving picture communication even among terminals different in 



throughput. 

SOLUTION: A maximum decoding processing frame rate calculation 
section 5 calculates a maximum frame rate FRmax capable of real time 
decode processing from a frame coding processing time TE obtained 
from an image coding section 1 and a frame decoding processing time TD 
obtained from an image decoding section 1 1 . A comparator section 3 
compares the maximum frame rate FRmax with a maximum processing 
frame rate FRmax' at a receiver side received by a demultiplexer section 
13 and inputs the frame rate which is smaller one to the image coding 
section 1 . The image coding section 1 uses this received frame rate for a 
maximum frame rate to skip frames for coding control. As a result, even 
when the throughputs of both terminals are different from each other, 
the communication between both terminals can stably be conducted 
w'' ut exceeding the throughput 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A video compression encoding sending set comprising: 

A means to compute the maximum frame rate which can be coding processed from coding processing time of a 
video frame. 

A means to receive the decoding processing possible maximum frame rate of a receiver. 

A means to compare this maximum frame rate that can be coding processed with the decoding processing 

possible maximum frame rate of a this received receiver, and to acquire the smaller one. 

A means to perform encoding control for an acquired this frame rate as the greatest frame rate. 

[Claim 2]A video compression encoding receiving set comprising: 

A means to compute the decoding processing possible maximum frame rate from decoding processing time of a 
frame of video. 

A means to notify the computed this decoding processing possible maximum frame rate to the transmitting side. 
[Claim 3]Video compression encoding transceiving equipment comprising: 

A means to compute the decoding processing possible maximum frame rate from coding processing time and 
decoding processing time of a video frame. 

A means which carries out demultiplexing reception of the decoding processing possible maximum frame rate by 
the side of a communications partner from a receiving bit stream. 

A means to compare the computed this decoding processing possible maximum frame rate with the decoding 
processing possible maximum frame rate by the side of a this received communications partner, and to acquire 
the smaller one. 

A means to perform encoding control for an acquired this frame rate as the greatest frame rate. 

[Claim 4]Video compression encoding transceiving equipment providing further a means to carry out multiplex 
[ of said computed decoding processing possible maximum frame rate ] to a transmitting bit stream, and to notify 
to a communications partner in the video compression encoding transceiving equipment according to claim 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about a video compression encoding sending set a receiving set and 
transceiving equipment, In particular, compression encoding of the video is carried out and it is related with 
transceiving equipment provided with the receiving sets which decode and display the compression encoding 
apparatus which transmits a compressed bit stream to real time, and the compressed bit stream which received 
on real time, and both these functions. 
[00O?] 

[L jription of the Prior Art]In the conventional video compression encoding sending set which is the 
transmitting side, generally the video signal which should be transmitted is compressed by the predetermined bit 
rate, and the compressed bit stream is sent out. In MPEG-1 of ISO, H.261 of 2, 4, or ITU-T, and the motion 
compensation coding represented by H.263. The motion vector detection process which regards a motion of the 
local domain in a screen as processing performed at the time of coding, The motion compensation which applies 
a motion vector to a previous frame and predicts a present frame, The quantization performed to DCT given to 
the difference of a motion compensation picture and a present frame, and the signal by which DCT was carried 
out, It comprises variable length coding which carries out the numerals output of the signal value, the motion 
vector, and the other control information which were quantized, a buffer which accumulates a variable length 
code temporarily, rate control which keeps the bit rate constant, etc. 

[0003]In that case, by changing the accuracy of quantization, and controlling imaging quality based on the 
information yield at the time of compression, or the character of an inputted image, or changing the number of 
frame skips (frame rate), code quantity control is performed so that it may fit in the predetermined bit rate. When 
reducing a generated code amount, quantization precision is lowered at the sacrifice of image quality, or the 
nu r ' er of frame skips is enlarged at the sacrifice of a motion (it is low about a frame rate). On the contrary, in 
inc. dsing a generated code amount, quantization precision is raised, and image quality is raised, or it makes the 
number of frame skips small (it is highly about a frame rate). 

[0004]On the other hand, in a receiver, sequential decoding of the transmitted bit stream is carried out, reverse 

processing at the time of coding is performed, an image frame is constituted, and this is displayed. 

[0005] 

[Problem(s) to be Solved by the Invention] By the way, conventionally, with a device, when the sending set and 
receiving set which throughput is large and are different, or transceiving equipment communicate, the following 
problems occur. 

[0006]It is a case of one-way communication, and when substantially high compared with a receiver, coding 
processing of many frames is attained by the throughput of the transmitting side at the transmitting side. For this 
reason, when the transmitting side sends out the high encoded bit streams of a frame rate, throughput of a 
receiver is low, and since decoding processing cannot be performed by the frame rate of the received encoded 
bit streams, there is a possibility of causing accumulation of display delay and the breakdown of other receiving 
functions. 

[0007]In the case of the software especially performed on many and unspecified computers, the throughput of a 
computer may be lower than the set-up coded frame rate, but. In this case, coding processing occupies 
computer CPU processing 100%, it becomes impossible to perform entirely processing for the system 
maintenance of a real-time operation not only not being performed but others, and problems, like operation of a 
device becomes unstable are produced. 



[0QQ8]On the other hand, in the case of two-way communication, since both sides need to perform coding, 
processing and decoding processing simultaneously, when throughput has a difference, a possibility that the 
above-mentioned phenomenon will occur becomes still higher. 

[0009]When there are too many throughputs, in order to make a throughput reduce so that a breakdown may not 
be caused to a real-time operation, can consider the means which reduce the number of processing (frame rate) 
of a frame, but. In the conventional device, since inter frame prediction is performed, it is generally impossible to 
thin out a frame from on a receiving bit stream in the late processing side. On the other hand, for example in 
two-way communication, although it is effective to thin out a transmission frame, when the late processing side 
thins out a transmission frame on a target on the other hand, it is possible that a big difference appears in the 
frame rate between mutual terminals, and there is a problem of lacking the balance of performance greatly. 
[0010]The purpose of this invention removes the problem of conventional technology, and there is in providing 
the video compression encoding sending set, the receiving set, and transceiving equipment which make possible 
moving image communication stable between the terminals in which throughput differs. 
[0011] 

[Means for Solving the Problem]A means by which this invention computes the maximum frame rate which can 
be coding processed from coding processing time of a video frame in order to attain the purpose, A means to 
compare a means to receive the decoding processing possible maximum frame rate of a receiver with this 
maximum frame rate that can be coding processed and the decoding processing possible maximum frame rate of 
a this received receiver, and to acquire the smaller one, The 1st feature is at a point of having provided a means 
to perform encoding control for an acquired this frame rate as the greatest frame rate. 

[001 2] According to this feature, compute the greatest frame rate that can be coded and the greatest frame i_<5 
that is notified from this computed value and receiver and that can be decrypted is compared, Communication 
stabilized without exceeding throughput when it is between transmission and reception and throughput differs a 
frame rate of the smaller one by performing encoding control as the greatest frame rate can be performed now. 
[0013]This invention has the 2nd feature in a point of having provided a means to compute the decoding 
processing possible maximum frame rate from decoding processing time of a frame of video, and a means to 
notify the this computed decoding processing possible maximum frame rate to the transmitting side. 
[0014]Since according to this feature a video compression encoding receiving set connects own frame 
decryption capability to a transmitting side device and a bit stream of a frame rate according to own frame 
decryption capability can be received, A possibility of using up self throughput to decoding processing of encoded 
bit streams which received disappears. 

[001 5]A means by which this invention computes the decoding processing possible maximum frame rate from 
coding processing time and decoding processing time of a video frame, A means which carries out demultiplexing 
reception of the decoding processing possible maximum frame rate by the side of a communications partner from 
a receiving bit stream, The 3rd feature is at a point of having provided a means to compare the computed th' 
decoding processing possible maximum frame rate with the decoding processing possible maximum frame rate oy 
the side of a this received communications partner, and to acquire the smaller one, and a means to perform 
encoding control for a this acquired frame rate as the greatest frame rate. 

[0016]According to this feature, from time required for coding processing, and time required for decoding 
processing, compute the greatest frame rate that can be decrypted and This computed value, The greatest frame 
rate that is notified from the communications-partner side and that can be decrypted is compared, and encoding 
control can be performed for a frame rate of the smaller one as the greatest frame rate. For this reason, stable 
communication can be performed, without exceeding throughput, when throughput differs among both terminals. 
[0017] 

[Embodiment of the Invention]Below, with reference to drawings, this invention is explained in detail. Drawing 1 is 
a block diagram showing the composition of one embodiment of the video compression encoding sending set of 
this invention. 

[0018]The compression encoding sending set of this embodiment comprises the publicly known image encoding 
part 1 , the maximum coding processing frame rate calculation part 2, the comparing element 3, and the 
multiplexing part 4. 

[0019]As said image encoding part 1, MPEG-4 of ISO, H.261 of ITU-T, and the motion compensation coding 
equipment represented by H.263 can be used. The composition and operation of the one example are explained 
with reference to drawing 2 . 

[0020]An input picture signal has a frame thinned out according to the control signal acquired from the buffer 



memory 1 13 in the frame skip part 101, and is accumulated in the present frame memory 102. The motion 
detection part 103 performs motion detection of the signal of a picture from the picture signal read from the 
present frame memory 102, and the picture signal of the previous frame read from the frame memory 104, and 
outputs the motion vector mv to the motion compensation section 105 and the variable length coding section 
106. Using this motion vector mv, the motion compensation section 105 carries out the motion compensation of 
the picture signal of said previous frame, and outputs the picture signal by which the motion compensation was 
carried out to the subtracter 107 and the adding machine 108. 

[0021]From a present frame picture signal and the difference error signal outputted from the subtractor 107, the 
coding mode judgment part 109 judges coding mode, and if it is an intra mode, if it is INTAMODO on the other 
hand, it will connect the switching means 1 10 to the Intra side at the Inter side. The switching means 1 14 is 
similarly changed synchronizing with this switching means 110. Carrying out DCT of the picture signal or 
difference error signal inputted in order that DCT section 1 1 1 may acquire high encoding efficiency, the 
quantizing part 1 1 2 quantizes this signal by which DCT was carried out. The quantization coefficient outputted 
from this quantizing part 112 and said motion vector are changed into variable length codes, such as Huffman 
coding, by the variable length coding section 106, are accumulated by the buffer memory 1 13 temporarily, and, 
subsequently are outputted as a bit stream with a predetermined transmission rate. This bit stream is the 
multiplexing part 4 of drawing 1, multiplexes with the maximum frame rate FRmax from said maximum coding 
processing frame rate calculation part 2 which can be coding processed, and is outputted to a network etc. 
[0022]The inverse quantization part 115 carries out inverse quantization of the quantization coefficient outputted 
fr the quantizing part 112, and the DCT coefficient obtained by inverse quantization is restored to a picture 
signal by reverse DCT section 116. The restored picture signal is added to the picture signal by which the motion 
compensation was carried out with the adding machine 108 on the other hand in the case of the interchange as it 
is, when coding mode is Intra, and it is accumulated in the frame memory 104. The frame encoding time test 
section 1 1 7 obtains measurement start trigger signal a and end trigger signal of the measurement from frame 
memory 104 b from said present frame memory 102, measures frame encoding time TE, and outputs it to the 
maximum coding processing frame rate calculation part 2 of drawing 1 . 

[0023]Next, operation of the important section of this embodiment is explained with reference to drawing 1 . 
[0024]The maximum coding processing frame rate calculation part 2 acquires frame encoding time TE from the 
image encoding part 1, and computes the maximum frame rate FRmax in which real-time numerals processing is 
possible. This maximum frame rate FRmax is following (1). - (3) It can ask from either of the formulas. 
FRmax =b/TE — (1) FRmax =b/ave TE — (2) FRmax =b/max TE — (3) [0025]b is a margin coefficient (=0.0-1.0) 
and ave TE and maxTE show an average and maximum time of frame encoding time TE here, respectively. 
[0026]The maximum frame rate FRmax called for by the maximum coding processing frame rate calculation part 2 
is the comparing element 3, It is compared with maximum decoding processing frame rate FRmax' sent from the 
re nng side device, and the frame rate c of the smaller one is sent to the frame skip part 101 of said image 
encoding part 1. The frame skip part 101 carries out the frame skip of the input picture signal according to this 
frame rate c. Said maximum frame rate FRmax is sent to the multiplexing part 4, and multiplexes with said bit 
stream. 

[0027]According to this embodiment, the greatest frame rate that can be coded is computed from time required 
for coding processing so that clearly from the above explanation, The greatest frame rate that is notified from 
this computed value and receiver and that can be decrypted is compared, and communication stabilized without 
exceeding throughput when it is between transmission and reception and throughput differs the frame rate of the 
smaller one by performing encoding control as the greatest frame rate can be performed now. Therefore, even if 
the throughput of the transmitting side is when substantially high compared with a receiver, for example, coding 
processing of the transmitting side, Since it is controlled by the maximum decoding processing capability of a 
receiver, a receiving side device uses up self throughput to the decoding processing of the encoded bit streams 
which received, and a possibility of causing accumulation of display delay and the breakdown of other receiving 
functions disappears. 

[0028]Next, a 2nd embodiment of this invention is described with reference to dra wing 3. This embodiment shows 
the video compression encoding receiving set of one-way communication, and comprises the image decoding part 
1 1 and the maximum decoding processing frame rate calculation part 1 2. 

[0029j Drawing 4 is a block diagram showing an example of said image decoding part 1 1 . The variable-length 
decoding section 201 carries out variable-length decryption of the inputted bit stream. The picture information p 
Dbtained by this variable-length decryption is sent to the inverse quantization part 202, the control information q 



is sent to the switching means 204, and motion vector r is sent to the motion compensation section 206. The 
switching means 204 is connected to the Inter side, when said control signal q shows intra and an interchange is 
shown in the Intra side. The inverse quantization part 202 outputs a DCT coefficient by inverse quantization, and 
this DCT coefficient is decoded by the picture signal by a reverse DCT section. 

[0030]The decoded picture signal is outputted as a picture output, and it is accumulated in the frame memory 
207. The motion compensation of the picture signal read from this frame memory 207 is carried out by said 
motion vector r by the motion compensation section 206, and it is sent to the adding machine 205. At the time of 
INTAMODO, the adding machine 205 adds this picture signal by which the motion compensation was carried out, 
and the decoded signal of the difference error signal outputted from the reverse DCT section, and generates a 
decoded image signal. The frame decryption time test part 208 starts measurement of frame decryption time by 
measurement start trigger signal s from the variable-length decoding section 201, ends this measurement by end 
trigger signal of measurement t, and outputs frame decoding time TD. 

[0031]Next, operation of the important section of this embodiment is explained with reference to drawing 3 . 
[0032]The maximum decoding processing frame rate calculation part 12 acquires frame decryption time TD from 
the frame decryption time test part 208 of the image decoding part 1 1 , and is following (4). It asks for maximum 
decoding processing frame rate FRmax' from either of the - (6) types. 

FRmax'=b/TD — (1) FRmax'=b/ave TD — (2) FRmax'=b/max TD — (3) [0033]b is a margin coefficient (=0.0-1.0) 
and ave TD and maxTD show an average and maximum time of frame decryption time TD here, respectively. 
Maximum decoding processing frame rate FRmax' called for by the maximum decoding processing frame rate 
calculation part 12 is sent to the compression encoding sending set explained by said 1st embodiment. 
[0034]As mentioned above, since according to this embodiment a video compression encoding receiving set 
connects own frame decryption capability to a transmitting side device and the bit stream of the frame rate 
according to this own frame decryption capability can be received, A possibility of usinjg up self throughput to the 
decoding processing of the encoded bit streams which received disappears. 

[0035]Next, a 3rd embodiment of this invention is described with reference to drawing 5. This embodiment shows 
the video compression encoding transceiving equipment of two-way communication, and comprises the image 
encoding part 1, the maximum decoding processing frame rate calculation part 5, the comparing element 3, the 
multiplexing part 4, the image decoding part 11, and the demultiplexing part 13. Drawing 1 , drawing 3 , and identical 
codes in drawing 5 are the same, or show an equivalent. 

[0036] Frame decoding processing time TD obtained from the image decoding part 1 1 inputs into the maximum 
decoding processing frame rate calculation part 5 frame coding processing time TE obtained from the image 
encoding part 1 . In the maximum decryption frame rate calculation part 5, the maximum frame rate FRmax in 
which real-time decoding processing is possible is computed from these values. The maximum decoding 
processing frame rate FRmax is the following (7), when a is made into a coding processing priority coefficient 
(0.0-1.0, usually 0.5) and it makes b a margin coefficient (0.0-1.0). It is computed by either of the - (9) types. 
FRmax =b/{a-TE+ (1-a) and TD} — (7) FRmax =b/{a-ave TE+ (1-a) and ave TD} — (8) FRmax =b/{a-max TE+ 
(1-a) and max TD} — (9)[0037](7) - (9) The coding processing priority coefficient a of a formula is usually set to 
0.5, and setting to the same number is preferred for the maximum number of a coding processing frame rate and 
a decoding processing frame rate. Priority will be given to a decoding processing frame number, when priority will 
be given to the number of coding processing frames and it will be made smaller than 0.5, if a is made larger than 
0.5. On the other hand, the margin coefficient b is set to a maximum of 1 .0, and according to the processing 
remaining power to need, the value is set as a value smaller than 1 to leave processing remaining power other 
than coding decoding processing. 

[0038] Multiplex sending out of the maximum decoding processing frame rate FRmax obtained here is carried out 
by the multiplexing part 4 in a transmission line. FRmax' received by the demultiplexing part 1 3 on the other hand 
is compared with said FRmax by the comparing element 3, and the value of the smaller one is inputted into the 
image encoding part 1. In the image encoding part 1, a frame skip is performed for this input value as the greatest 
frame rate, and encoding control is performed. 

[0039]Next, the above (7) - (9) Besides a formula, either of the following (10) - (12) types can also be used. 
Namely, for the necessary clock number of ClkCPU and coding processing of one frame, if ClkD and the coded 
frame rate of choice are set to FRE for ClkE and the necessary clock number of decoding processing, the total 
clock number per second of a system, The maximum frame rate FRmax is computable also from either of the 
following (10) - (12) types. 

FRmax = (b-ClkCPU -FRE.) - ClkE/ClkD — (10) FRmax =(b-ClkCPU -FRE and ave ClkEVaveClkD — (1 1) 



FRmax =(b-ClkCPU -FRE and max ClkE)/max ClkD ~ (12) Here, ave ClkE and ave ClkD express the average of 
ClkE and ClkD, respectively, and max ClkE and max ClkD express the maximum of ClkE and ClkD, respectively. 
[0040](10) In - (12) type, the maximum decoding processing frame rate FRmax is usually computed as 
FRmax=FRE (equivalent to a= 0.5). As ClkE=0, maximum decoding processing frame rate FRmax' is computed, and 
at the uni-directional transmitting side, in the case of one-way communication, FRE is solved as FRmax=0, and 
let this computed value be a coded frame rate of choice at a uni-directional receiver. The margin coefficient b is 
set to a maximum of 1.0, and the value of b is set up according to processing remaining power to leave to leave 
processing remaining power other than coding decoding processing. 

[0041] According to this embodiment, from time required for coding processing, and time required for decoding 
processing, compute the greatest frame rate that can be decrypted and This computed value, The greatest frame 
rate that is notified from the communications-partner side and that can be decrypted is compared, and 
communication stabilized without exceeding throughput when throughput differs the frame rate of the smaller one 
among both terminals by performing encoding control as the greatest frame rate can be performed now. 
[0042] 

[Effect of the Invention] According to this invention, so that clearly from the above explanation^ video 
compression encoding sending set, Compare the greatest frame rate that is notified from the own maximum 
frame rate which can be coding processed and receiver and that can be decrypted, and since it was made to 
perform encoding control as the greatest frame rate, the frame rate of the smaller one, It is between 
transmission and reception, and stable communication can be performed, without exceeding throughput, when 
tl ghput differs. 

[0043]According to this invention, a video compression encoding receiving set, Since own frame decryption 
capability is connected to a transmitting side device and the bit stream of the frame rate according to own frame 
decryption capability can be received, a possibility of using up self throughput to the decoding processing of the 
encoded bit streams which received disappears. 

[0044]According to this invention, video compression encoding transceiving equipment, From time required for 
coding processing, and time required for decoding processing, compute the greatest frame rate that can be 
decrypted and This computed value, The greatest frame rate that is notified from the communications-partner 
side and that can be decrypted can be compared, and encoding control can be performed now for the frame rate 
of the smaller one as the greatest frame rate. For this reason, stable communication can be performed among 
both terminals, without exceeding throughput, when throughput differs among both terminals. 



[Translation done.] 
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7b-AOj!!iaii{ (7b-Ab-b) *«6t¥4T«« 
ft*©HB£fe^Ts Kil©l^«lT^ 
€e«y b7b'J-A±A^7b-A*S5Kui:«, 7 
b-AS^lll^tTfenTi/^fcii-lRWJCtt^Rl^T-fe 



3 

5o ^7U-A*B5l<Cfctt*»T**tf, 

rty yxzx* <k<t^o mmzo 
[ooio] *%m<omit, 'tf%&ffi<of3f&&z®£ 

[00 11] 

t>®mmm*im%±7 u-a u- f zmtzz®. 

t , 3MMI®tt4<ttQ93£«*7 U- A U- F £§ft 

ft«snfc5fli«©a^kJaaRifl6«*7 u-au- f 

-iU-F £«*<7)7 I/— AU— Y t LTftmtum 
[0 0 12] C©1MWCJ:ntf, «*WffknT&7U 

*«*oa^fkRnn7i^-i»i/-hi:*jtiji!u 

(J ? (0 7 U- A V- Y *m±<D 7 U- A I/- F i: L T??F 

[oo 1 3] *«wtt» mwmi\^h<r>m 
{tmmfrt>mit®mm±7 u-a u- f *g 
m-rs^afc, KWflj«nft*<wua3OTiiB«*7u- 

A I/- F *aMMWc»!rt-*¥S i: SMLfcjftfc* 2 

[0 0 14] CODftWcfctitf, »B«EWf^kSS 
gltig£<07 U-A(Wfl^*2Sff«»llc»» 

<D\Zv FX F U-AtMT**©'?, 3MtLfc«HM: 

tr-y fx f y-Ao«<wttafcgao«uiii6**ffi^* 

[0 0 15] *9MHtt. »B«7U-A©«HW: 
^^M48Atf«^^«fBfr5*^ffcfiaRriBI* 
7l/-AU-F**tB**^a^ jMN§¥B4>B9fl: 

m^m*7 is-lv-y e <y f x f u - l& 

{fc»8RrB«*7 \/—hXr- Y t *Jt« UhS 

mzmt, Rtt»Lfc7u-Au-h*«*o7i/ 

-AU-Ffc LTirafl#J»*fr JIB LfciS 

[0016] cofcawctntf, ft*§{ki&Jic&§&i$ 
pi ^B^ft^iicMftWB i:^ 6«^©«#fl:Rr«7 



(3) «fB2 0 0 1 -2 5 1 6 2 1 

4 

iftSft***®a»{WriB7 b-A U- F fc*it8 
U /J^Wi3£>7L/-Al'-F*g*<D7U-Ab- 

[00 17] 

[«W©Htt©*tt] ttTfc, Bffi*#»l/T, *89J 
fcSMfflfcSWrrs. 0 1 «u *«W©»BBEI«9f#{k 
10 a«BB©-«Ba[IOB«*3St7ay^BT»*. 

[0 0 18] ^ISK^ISOEB^OfllSeBtt, 
OBB^bSP 1 > «*flHtfl:«yi7 U- A U- F SfcB 
»2, Jt»W3, fc£tf£lfkg|54T«2n*o 

[0 0 19] fl&EBftflMffctt 1 1 Lm I S 0©M 
PEG-4^, ITU-TOH. 26K H. 2 6 3K 

[0 0 2 0] Xtimmmt. 7U-AX*-y735 1 0 

20 1 Tv^77^y 1 1 3fr6»&nsiw»flrafc:«b 

T71/-A*H5IjMu B7b-A^*U 1 0 2tcl« 

?ns 6 n«tttbffii 0 3«, st7u-A**y 1 02 

fr&B#lfi£ttfcBW§l:> 7l/-A^t'J 1 0 4fr 
5K*tasnfe8u7U-AOB«Hi^i;*6BB©^ 
©B*ttlti*ffv\ »f^^h;l/mv^iitM{|gl5l 0 

5 tmmmm 1 o e ta*t*. i&tffiflias 1 o 

5ti^i)t^^h;Vmv^fflV>T, BuieSu7U-A©ii 

»B^*»#ifffliu »*««snfcB»«9%*ii» 

l 0 71:4PlHgi 08Ctlj*t«o 
30 [00 2 1] IWHfrE- 1098, 

BflHI^2:XinS 1 0 7^6ttl**nfca^B»fll^fc 

tf, X^<y^?©l 1 Ofclntra t 
-KT'fentf Inter {ffltcg^-TSo Sfc> 7^y^#S 

1 1 4t>, KXWyf-^Sl 1 OtPl^LTIWlSlc^ 

^p.n5o dctspi i ittfttMrefldb**ff«fce 

KX*bTtfcBBffl^5v^iS»BS©^*D C T 

5o i*?fkgi5i 1 2a»6a*«nfca=Fftfl»fc»E 

40 Bt^^ h;W*TOHWfc» i 0 6T?n7v>JSH§5 
ORT*fi«Wfc*JftSnT, /W7r^*U 1 1 3T— 
^liS^n, ^T-m^©eaib-FT-lf«yF7FU- 

LtLT&tiztiZo m\ZvYzYv-ut, mivz 
mm 4 x\ m%m±m\tm7 v-l u- y m®> 

2 & mm immmm±7 v-l u-yfrm t 
zmvctn. *v Y7-tmmi}-£tiZo 

[0022] tits mn^it® 1 1 sas^k® 1 1 2 
^e.tB*^nrcfi?fk«Si*ii^kt, jffii^fktci 

DtfWcDCT^StilDCTgPl 1 6T«mffC 

50 ^Tc^n^o «7c«nfeB«fln*tt, ft^fkt-Ktff 



(4) 



5 



U-A*€'J 1 0 4 fcOTtetlS. 7l/-Aft4WfcB*IB 
'SP 1 1 7 It. ffl3SL7\s-L*&) 1 0 2fr£frffliJ 
lHJ*fffl*a* 7U-A**>J l 0 4^6fH»»7 
h U #<t^§ b *f#T , 7 1/- AflHWWM T E 

[0023] ^uss^©^©^^ m 1 * 

fcSBLTBW!**. 10 
[002 4] ft«?§ftfil7 U- A U- h gtttg|5 2 
H\ STO^fkSP 1 frb 7 AlWftOB T E 
U U 7;l/>-f A?W»a^««:«*7 U-A U— h F 
RMX**atS. t5«*7b-AU-r- FRmax 14, 
TK©(1) ~(3) aO^-fn*»36l»6***Cfc*i«T* 
5 0 

FRmax =b/TE -(l) 
F Rmax = b/ave TE - (2) 
F Rmax = b/max TE - (3) 
[002 5] cut:, bttV-S^fRR (=0. 0~ 20 
1. 0) ave TE fc«fctfmaxTE It. ^tl^ 

ti, 7I^AffTOWBTEOW*lJ:tf«*l»IIB** 

to 

[0 0 2 6] «*«F4*{kffla7U-Al/-HltH»2 , Z» 
S^ftfcg^b-AU-r-F Rmax {4J±$g|$3T\ 

-hFRMx'fcJfcKStU /h£lv£©7U-AU-r- c 
#MEMflF9fl:S 1 ©7U-A7*y 7SU 10 1C1 
6n5 0 7l'-AX*>y7gin 0 Hi, S7lx-Ab- 
hcfcftoT* A*S*6^*7U-AX*'y7'*5. 30 
«ffi«*7U-Al/-hFRiax fi, £SftS54 

[0 0 2 7] a±OKWfr6W6^a:J:3t, 
ttte J: titf , fiF9fbffi!ii:2K«:«n«« 5> 8*©fr*HI: 

Bjfi67i/-Au-h*»tHb, zemmtai&mt>e> 
mzti%&*<om<tm7u-Lis- y t*m 

U 'hSl*«$©7l/-AU-h*«*07U-AU- 
A^llft5«^tei5V^T t»jun&i«ax. § c tit < 

Tfc, £«ffl!l©ft^{U!!iati, MgoVtfreftftia 

[0028] ^mmzmm^. mz*& 

JHUTKWt*. C©«BB»4, *£|r)MI©»H«I 

BW9iaiiiit«ttOT»9, B«a^t»i 

l fc«*«49fkffl87U-AU-h*ai»l 2i:^6* 50 



12 0 0 1-2 5 1 6 2 1 
6 

[ o o 2 9 ] b 4 a, mmmmmtu 1 1 ©hh** 

t7n-y^0T'S5o nJgfitlSfcSP 2 0 Hi, A*L 
TtfclT? r-7 r- y-A*H«M»fc**. krT££ 
a^ftKJ: Df#$nfcB&1ffBpti$17-{k$2 0 2fc 
2S6tu MIP1«lqH:X-f^#«2 0 4lc2S5n, 1 
*^7h;WtttttJI«»2 0 6fcB6n*. Mv* 

m 2 o 4 it. mvmm q *w > h ? 

It Intra Wc, >r:/ir-**t*£li:tt Inter ft|£&& 
*ffl*U 8DCT«a»ia»DCTai5-pB«HS#K:*^ 

[00303 tt**ftfcmM»ttraiH*i:i,TtfiA 

7U-A**U 2 0 7fc*«;2tfl*. K 
7U-A^tU 2 0 7^6R*ta?nfcH«Ml^ m 

sn, in§§§2 o 5tJi?.ti5 0 inSt§ 2 o 5«, -fy 
*-*-KU#£, ^#tt«*nfc««ISi:. IDC 

t as*^ ? nfcg^Rg ^4i© « * *sog l 
Ttt#H«H3^*4jS-r5. 7U-Afi^fki$Bi«l^a5 
2 0 8 It. °!%mmt® 2 0 1 £> OHMH bVU 
m s fc «k D 7 U-Afi#ffc«FfflOtrM*Mttt, ItS'J 
SS7 h U t (c J: 0 ^friJ?r^7 U 7 U-Lm 

[003 1] ^{C, *Hfig^£DSgi5(Dil^ ^3£ 

[0032] m±mimm7\y-Lu-huta^i 2 
it. mmmmi i<o7\s-Lommmim2o 

8frt>7V-Lm<m®TDm®L. TE0(4> ~ 

F Rmax %^i65 0 
F Rmax' = b/TD -(1) 
FRmax* = b/ave TD -(2) 
FRmax* = b/max TD -(3) 
[003 3] Cut, btiv-i;y^S[ (=0. 0~ 
1. 0) X'h*), ave TD fcitfmaxTD fi, ^tl^ 

to IM^ttl7 U-A I/- h gtBSP 1 2 T *i6 6 
ftfc«*a»<kffia7 U-A U— h F Rmax* it. WSM 

[o o 3 4 3 w±©j: 3 ic *mmiz ctntf, na 

ftEW^fbSfilgfia: S#©7 U-A*4Wbtt**a 

flmiicaiKu m&M(D7u-Lmitmtncfc\; 

fc7U-AL/-h©e<y h*hU-A*3flrr**0 

r% Mbftiwftey hxhy-A©a^fflatga 
©fflam^tffiv^fei-fe^ntta: < 

[0 0 3 5 3 *»W©*3S , iflyg«*, 05*# 
fBLTKWtS. cofeBBBtUi, JR^l^iifi©HiBft 
ffH^^fkjM§Mgg^^t fe ©T*^ 0 , B«W{k» 



(5) #M200 1 -25 1 62 1 

7 8 

1 3frt>®l£2tlT^5o ftfc\ 05+©01> E3t li&ftt*7U-Ab- h F Rmax ZM&tSo 

m-fimi., m-srdtmvnZTiito fc&^u-Au-h FRmax a^^k^s®^ 

[00 36] «^^{kffla7b-Ab-h^aia55^ &ft (0. 0-1. 0, a*0. 5), b*V-5>>* 
H\ ■«rafc»lfr&ff6ft*7l/-AlWflMB* ft (0. 0-1. 0) tfSi:, #©(7) ~(9)SOV> 
HIT E fc» Bft(K9ff:tf 1 1 *»5»5ft37l/-ixfM* -f n*»TJWi«ti*. 

FRmax =b/ {a • TE + (1-a) • TD } -(7) 
FRinax =b/ {a • ave TE + (1 -a) -ave TD } -(8) 
F Rmax = b/ {a • max TE + ( 1 — a ) • max TD } -(9) 



20 



max 

to 03 7] (7) -0) xonmrnmrnmaim 
to. 5ku 8*fl^7u-Au-hfc*9fbffls 

S„ a*0. 5«t»)*t<1-ntf«F^kfiia7l/-Aft 

tfttfcstu o. 5*9*«ar<«fca»fe»S7i/- 

Afttfgfo*n§<:i:£fts. 7>&ftbtt 
a* 1 . o k u Rafcaafldfiaofflic, »s*a* 

[00 38] CC T'f#£nfc«*t*f {k$3l7 b-A U 

-hFRmaxtt, £1*1:354 KT&.mmz%w&mft 
So -#£I$MH&1 SKcfcO^flSnfcFRmaxtt, K 
FRmax = (b • C 1 kCPU -FRE 
FRmax = (b • C 1 kCPU - FRE 
FRmax = (b • C 1 kCPU - FRE 
CCtC, ave C 1 kE *5<fctfave C 1 kD tt, Ztl? 
ft, C 1 kE *J<fctf C 1 kD ©¥£££U max C 1 k 
E *5<ktfmax C 1 kD tt, ^ft^ft, C 1 kE *«fctfC 

i kD oymkmrn* 

[0040] (io)~(i2)^tci3v>T, <mm7 

U-LU-h FRmax tt, iimtt F Rm a x = F R E t 

ixnmz (a=o. 5 0 ft*, K-ai&aa 

©«£Eli, fr£|p]£fIfflJT*ttC 1 kE = 0£LT, S 

*a»fcfflS7 b-A u- h f Rmax' **a u m-^i&i 

iMfHUTtt FRma x = 0 £ LT FRE £©g 

ft b ttS* l . 0 1 U 8*fc**fl3as©«lc8yi!fc 
**»Lfc^«£fc, »LfcHG3£2jfcJ&i;Tb©« 

[00 4 1] c©*«JBBK:J:fttf % «WfbJft8fc:&B 

t67U-Al/-h*3WiU c©Htfifii£, IflHmi 

i)^mmti^m±mmtm7^-Lu-v t%tt 

KU 'hSWJ?©7b-Ab-h£J^CD7b-Ab 
-hi: UTlWfldWP*fT a C T\ 35W©iB*lffl-ej6 

aHAtfjift *«$fcfcv>T fe^sti*;*®* 5 c t ft 

<SXELftafll^ff*«±5fcft4. 
[004 2] 

[«W©»«] W±©8W^6W6ft»ftJ:dlc, *«W 



max 

8Jt«93?iliiEFRiax £Jt$£ft, /jM*l^©ffitfIi 

«iwft» \^tkh*n%o mmmu® 1 r*« c © 

A£te£S*©7 U-A U- h t LT7 b-A7.*y 7 

[0 0 3 9] *fc, 1512(7) ~(9) SWttfcfc, TI2© 
(io)~(i2)S©o-rn^tfflv^(ii:^T-f -So tftb 
•5, ^XrA©l$£fcD©i£?n-y?ft£C 1 kCPU 
, 17ls-L<Dfityk3BM<Offi99uyt16L*C 1 kE 

. mmmmgwvtmc 1 kD , $nft*t 

{k7b-Al/-|>£FRE «*7b-Ab- 
h FRmax tt, #©(lO)~(l2)3©^1*tUPfr&«>*tH 

C 1 kE ) /C 1 kD - (10) 
ave C 1 kE ) /ave C 1 kD ••(11) 
max C 1 kE ) /max C 1 kD -(12) 

ygmmaa u-a u- h tsanifr saasnsa 

*©«#<CTI£7l^AU-hfc*Jt«U 4**1^83 
©7 U-A U- h £«*©7 U-A U- h i: LT^#fk 

a <k 3 t fc©-e, amiHTAaiBA#iift 

30 58£fcfc^Tfc* *SI!B**fi*5i:fcft<, 

[0 0 4 3] *»!8fcJ:fttf, »ji#EElS^b 
§€Sltt, e#©7l/-A«^{kffi*«aHilH»Bli: 

a»L, &M<D7u-mmtmj]izfo\;rc7u-Lis 

-h©e-yh7xhU-A*SMT*t^©T% S#Lfc«F 

^{ttr-y h u-A©a#«istea©«iaiig**ffi 
v^/ct43 ; enttft<ft5c 

[0 0 4 4] *«Wfcintf, ftB»E»«F^k 
^^M^ttt, ^ftjESfcj»Sft«ffli:a^k»l»«: 

40 t *> a*©a»fcnra67 u- a u- h %g 
au c©gttiMi:, afiffi#»p»aa?n5«^© 

a^<kRlfl67U-Ab-hi:*Jt«t, /Jv£W53©7 
U-AU- h ^g^©7 U-A U- h t LT^fb»J» 
*fr3ci:*i«T*5J:5Kft*o £©£*!>, ^©«* 

B-p«sffi*^aft5*^fev^Tt», «yifiK3*ffl* 

ft5„ 

[0®©(B*ftitt^] 

[ia i ] *HB£©8s i %wmmmm7u ? ? 

50 0T'^5o 



(6) 



i2] Hi <D®mmt®o-mm<D%f&*mt * m&z>c 
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[03] *«WO»2*««iO|W*3VrrDy» 

[04] H3©iS««#<bS|5©-aftWO*J«*^t 
7"n»y?0T*£5, 

[05] mmm3nmm<DmtfL**t-7uy>;* 
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